In recent decades, interdigital capacitive sensors (Figure 1 ) have been proposed for nondestructive measurement of material properties [1, 2] . The interdigital sensor performance is typically evaluated based on penetration depth, signal strength and sensitivity. All of these factors depend on the sensor geometry and a major goal of sensor design is to achieve the optimum balance among these characteristics. The design task is to consider the desired sensitivity of the sensor and necessary penetration depth of the sensor fields into the sample and determine the optimal design. This study analyses the relationship between the geometrical and electrical parameters of the sensor and test-piece, and the sensor performance, using a 3D Finite Element model. A functional relationship between the output capacitance, the penetration depth, and the shape parameters of the sensor is constructed with a genetic algorithm optimized back propagation (GABP) network. Experiment shows that sensors with optimized parameters can measure the permittivity of dielectric materials effectively and accurately. Sectional view. The parameters , , and are the relative permittivity of the test material, the sensor substrate and the trapped material, respectively; h is the electrode thickness, g is the gap length between the electrodes, and w is the electrode width.
, 1 School of Electrical Engineering and Automation, Hefei University of Technology, Hefei, Anhui P.R. China 230009 and 2 Center for NDE, Iowa State University, Ames IA USA 50011
In recent decades, interdigital capacitive sensors (Figure 1 ) have been proposed for nondestructive measurement of material properties [1, 2] . The interdigital sensor performance is typically evaluated based on penetration depth, signal strength and sensitivity. All of these factors depend on the sensor geometry and a major goal of sensor design is to achieve the optimum balance among these characteristics. The design task is to consider the desired sensitivity of the sensor and necessary penetration depth of the sensor fields into the sample and determine the optimal design. This study analyses the relationship between the geometrical and electrical parameters of the sensor and test-piece, and the sensor performance, using a 3D Finite Element model. A functional relationship between the output capacitance, the penetration depth, and the shape parameters of the sensor is constructed with a genetic algorithm optimized back propagation (GABP) network. Experiment shows that sensors with optimized parameters can measure the permittivity of dielectric materials effectively and accurately. Sectional view. The parameters , , and are the relative permittivity of the test material, the sensor substrate and the trapped material, respectively; h is the electrode thickness, g is the gap length between the electrodes, and w is the electrode width.
